Arabidopsis replication protein A 70a is required for DNA damage response and telomere length homeostasis.
Replication protein A1 (RPA1/RPA70) forms a heterotrimeric complex together with RPA2/RPA32 and RPA3/RPA14 subunits which plays essential roles in various aspects of DNA metabolism including replication, repair, recombination and telomere maintenance. Compared with RPA70 in yeast and mammals, limited information is available about the factor in plants. In this study, we analyzed the functions of AtRPA70a, which is most similar to human RPA70 among four paralogs in Arabidopsis thaliana. RNA blot analysis showed that AtRPA70a is expressed ubiquitously in plant organs containing differentiated and meristematic tissues, while its expression was up-regulated in response to DNA damage stress. Yeast two-hybrid and co-immunoprecipitation analyses showed that AtRPA70a interacted preferentially with Arabidopsis RPA32a, one of two paralogs. Inactivation of AtRPA70a by T-DNA insertion did not affect growth under normal conditions, but resulted in increased sensitivity to genotoxic agents such as methylmethane sulfonate, bleomycin and hydroxyurea. Terminal restriction fragment analysis revealed that telomere lengths in an AtRPA70a-deficient line were significantly larger than in the wild type, whereas those in the mutant expressing antisense AtTERT (telomerase catalytic subunit gene) were shortened during successive generations. These results demonstrate that AtRPA70a is involved in repair of double-strand DNA breaks and possibly contributes to telomerase-dependent telomere length regulation.